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(54) CONTROLLER OF DIGGING DEPTH IN HARVESTER OF ROOT VEGETABLES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a digging 
apparatus from deeply slipping into a ridge and being 
broken when the digging apparatus is lowered. 
SOLUTION: The range between a high-ranking point (X3) 
at the specified value upper than a grounding point (X2) 
detected by a digging up height sensor 24 for detecting 
the digging up height for digging up root vegetables by a 
digging up apparatus, and the maximum digging up depth 
point (X5) is set as the digging range (L). The lifting and 
lowering of the digging apparatus is controlled by the 
controller within the set digging range (L), 
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[##3»*oibh] 

is 1 1 immm s -cam** ^mmirmm us 

$ «rftSi-««<gBtt^ft 9 k, tBfiURc? *«ffi-r* 
Wi-Slkttjft (X2J JWttttHBURftit (X5) 9 
*5V*T, S£8fc£ (X2) ©Bf3«tbttro±flW CX 

3) k&&*mm\,&$M (xs) tantaauan 

(L) 2:R£lTtta&a&lttB (TO rttaBBK 

LtKdflMRB. 

[«KOS*afc2fcSH] 
[000 1 J 

[BWE>a+*tt*»B] cro^^ti, aaata&fc 
B^ae-rae ua & «r«ffli-«afe lks*:'**** 

W1--5«it8^©iff3SffiJi^O±^ * ft*ajg A 

iom*aab«atL-c»*u ^aaaeuan 
rtfcKaa»*«aKB-«!i«rrftfflii-cto9, 

[0002] 

4\ C£>A#£feaft5&**££f*, 
©ttffl^lAS*$l«a-e, afiR**a*r**Attfi 

^»frrsfc, aesBoaaufl&ttBttt 

asTP£Wtf 5 Ba&£*K roajsawawtu-cais 
*«*j^b*^t«iw**u sfcaBuaspir^ 

[0003] 

B#TMWa*5ri:fcJ:0, 

t, r^a^B«)^ai5^(^<^r,^ c <0$fc 

[0004] 

(J, JMS^am^taflTOatlSSfctta** 

aaR£#B9*, aaLft£**tt a *-*asia&-fc 

>^24£:, BBSta**^* 2 4 
(X2) &Trt&*afiL&£& (X5) «fcEB+M= 

m& <X2) «)9f«ILbB«o±tt« (X3) 

bursa (xs) *0ffl*aausB <d ^s&fcu 



(2) #W2000-20 9920 

ratssafiufcE (D ntcaaaaBstrMfiH-* 
a@ $ m®m&<F>m& t r*. 

[0 005] 

(anofHHl A# W) MWfl*|-*fc*tt. 8* 

■fca#*a*«tt»^«AS**i»B-o* aeasts^ 

& 9 <r«**ttBHIfW 6 k , a&&fi 5 *>a£ LM 
4ttB*4, ®JSj& (x 2) *9M£te±flt<a*#5B>*- 
U l l cNB*LtSSWtt.kfijft (X3) k&*M 
10 &LB3A (X5) i:<7?(SJ*ra®L®ffl CD tVX& 
jeufcroitffi^ (X3) d^^H, MF-CMMM 

#a*af?*-r 5 t ^a@$sB 5 *shm*b n\m-ox 

tffl«rt«:Sca*5Si6iaa«r4f?^^w5fe> sb#» 
atta*B9*a»tT. BfaoTHttfi*ittt* 

£OBALfcT*ttB*afiU»**>*2 4#a 
SB5T-A# W) *a«r. 

20 [0006] 

2) t9 v Bf«a±«^±tt* (X3) ttsixae^ 
BsttBBTTaawinewfcKijc!?, aaofma 

coaasa 5 0fettai**rt tc«< a •? &tpc: t *»Jt 

[0 0 0 7] 

&>\ *&a4>~*&M*BB£ 

ai, Ru<a«©T*«fl3i»£<Mi«raaur-wBa 
triT5«aa»aai«*tTaai-*fc*^ ae 

L«S«a»B«rBvUTa«i-«. 

[0008] ^saas^iEaa 1 rtu jfeff w? 20-* 
«©«»*«K:rtu JKaafHHfeB3«rB^ coma 

mftmmu 3 »t^^§i^B 4 , mmzm 5 , 
^a^as^B6^t)^5a^x&s» *tn££fr$ 

itt^f-?7a«:WU a**7±a©-#«ic 
tt, jfemaf^> 2tt^«-ffiJRI^W^tr!T3»f^B8, & 

»t, ctoisaffi«9aoTas^ i^wa 1 
7crt^aaa7dtr^urK*ifi!'i3-^7a 1 7 
[0009] r^siftf^ssri, &&fttc&&u 

^^©tetcri, ^i-^a^B5^aaL»^$r 

50 ?4 ir a^-co N-OFF^y ^*Ao|ft^Bir i 
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KiMr*--* < EtSggtt 5 *iHUMIrr& ON — o F F 

B3Ti5^M<flmfNKB8(cMKi-««!lfiKB 

1 1COCPU1 l a^A27 3jh,£fllf&T*>£ e 
AAfcJ:*, caiMMIBi ico&CPUi l aicj: 

[oo 1 1] maiNMHSi it-f*. i3t^HDi<> 

*y l l bfca**. r<o>^D l l bfctt. 

y 1 1 cfcR*LTMB**fc, mr-*-i"*D<#&i- 

*HjgL8 2 4 h 2 5 b^lHW 

(X2) J:!?, Bf£te±<fc<Z>±#£ 
(X3) «*ttSL»$£ (X5) tOfSSrffl^L 
JSE (L) ilt, ^J«y*!l 1 1 e^SB&LTSBfg 

t>, (X3) j:9T*ffia^f±r 

(L) ^C^^S^W^l lOCPUl 1 a 
[0 0 12] rogMlEUrfSS-fe^z 4 tt, BiT5%f- 

Btttt* g^^l^u- K 2 5 b <£TSBe>TS&:7 1? HfcH 
A (XI) t. &&mzf\s-h2 5bO±S^>±95^y 
-&Bj& <X6) &oBM»*? r i<'-h2 5bis#» 
HBH-ftiBlfi^y-lUB (Ll) <!:^S«J&-C*>a fl 

(P) AttB**!>'9fc£1"£&, r^^jgLi^^-t^-^ 

2 4 0#tta*ff&3&H (L2) (± % ±ffifl5 (PI) &{£fi 

[0013] frsaag»(a5^±#w». &tjt»#j» 

6>Btt (T) kl-^JJ* (t) ft, 02T55rf*Q<S 
3] (T) ttlSOtnficctU rf-^^i (i) Oh 
JHSW14 5 m s ectU TftMPf*4 Om s e c 
bfc«^T»fe^ 0 Xs BKll. B4T»'*'jD<«j4tL 
ffi&lMHKB8aicl*, HI 0T«ia^»<*ff 

b (o±#umm. £@&gt 5 C>S£ UB s ^A- 

K**y*w<-8 c©JUMfcf±* SfcEUfcfB 
fi UK $ f^Wt^ < Sttfigfi 5 SON 
-O F F *4 7f^}««l!Rttfft 1 0 fcRttfcfcj* 
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(3) #BS2 0 0 0-20 9 9 2 0 

4 

[ooi4l K;7^fv 

/<-8b, 8cOlfef^-e^& (*6tf) SrU4#<b, 

uwHftM&jfc-ee a. WE»e«(ft s ia 1 r-^-r 
t&<w&v±>+2 4«offiiru- h2 sbraw^ 

&J6^5£fcjft (X2) O0fStl.h^aftLS««« 
fc±4fc* (X3) £ft*#BU3&£;« (X5) k<Ofgl& 
ttEL£tt**fc«Bl.«H (L) tLT, :itf>$j8S5 

[0 0 15] frSE«^UK^trv^2 4o^mtt««iS 
(L2) f±. avMSMft#Lfc*fctt*<U X, B^ 

M*5«v ufcr^tcj: o, MV 

£lftfill?S&£ 7 b <2ll&&*?£lB)&ft£> £ £ 

i (X2) t xtt»s©±«* (X3) fr*><D±&ttM 

(X2) , Xtt&£<D_h<E& (X3) *»&«!>±JMl»l# 

[0 0 16] t&?5^»«l7cOEHteSt(CJ:0 s ±rs/y > 
^2 6aO)*ffiJE*f)*flSl-fifc»lC, (X2) 
*fti»W»&B3E**tfcWraffftJ:#U4^LfcO-etf:. 
^ ^ T sr y^fts¥OfflMiS» 5 id JbMfcB^BHRf c «t 

Ktt. /^**«H< U X, fiQMEIk«> 
[00 17] ffiBJlRaMl7b09lalCak^J: 
tc^t-rs^^ BVOBdMBoflKtfifLbl-fi. 

7 jissoos^ttfi, aatr «s«iBttB 1 2 

TW§I»3S»4 7i?feSil<0T*'SII<09fS(fi:B#§J»f$ 

«ttf-T, ty^9 aB^tt^iai^piirtBtsnKi^S^ 
2H/i-b«^^ia:UT?i:$«l»S3y^Ti 3, 

1 4tt^s»fi£W^[^* f tx±9««s*ra^ , rv^ <( 

MR 2 v-<z 1 4 osaHMcrra-tfK** 7 
±«|ctt. W#tr*tT»«WlF*oA* (-<) ^^4r 
Sft. HZttUT-^fi^^qzift^l 5^ftBUfc«^ 

[0 0 18] m»K*:^7afB<o&(R9fcf±. Jb*H**M" 

50 17 frBKli fttCRtfTV**. COfieft^r-^ 1 7 |C 
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1 9a^5UTOl 9 b£&i$LTgi:tf££# 

[0 0 19] ^2afe*^<r)^lfiSS4ii, liffgfitt 
1 7 A»&tt»^KWi-6filHH(2 0 c £rt5£1- 
5±£#2 0 a t?£f*^S H^** 

ff2 0b?£Hr$^TV>S n ffiiesljettftUtt, 
aSBe^oartrMwctttf* ro9l»fcR4i±, £ 
*fflM*>9IS*- * 2 1.21 ^rtJfcUTIBieetf*?! 
&T^>2 2 a *BRU w09l8^=>2 2 atifc. 

cofSJJJ, tt9HB4r-*2 1, 2lJ&»fc»BL-C. A$ 
[0 020] aMa*9IS&K 4 £>*9I&^-* 2 1 cog 

«icf±, *tcMitttfeA# (-f) $r«&m-r*oN-oF 

FJWOfe * 10b, 10c fcKttfcffiffc 

S*f^S8fc#tf 1 0 a *ON 

tvti ob, io c*sa^ (w) KiMkurcnfePl 

VflOb, 1 0 cO^f *l«>-JWOFF(ttBCi# 

left, ^-8 a#«*MBTS***fcV-*>** 
t»tt-**W^lOb, 10cWOFF« 

[0 02 1] dfute X r> , 

1t%&&2 5 a fcg^^V- h 2 5 b *KSff1-$ 

K> a«IW2 5R©JiWi:lK5 i >'*'s>*-*2 6 

c * S»*b y h 2 5 d J: 9 ****T*>*. 

[0022] waEaiaLiBs j fc>-y-2 4«s«7 f w-h 
:ot-*2 5cTtfedj£*u c^aa^ @3T^r$D 

<»flS^«8^fJ«I^fil lOCPUl 1 a a-A^* 

*v, w^ttiwA^A5«jga«¥«:9w»fm»'ea^ 
«acJBSL**k:i--<<* «B«±#yu/-f K2 6 

b, XttWBSTfcy W-f K2 6 c©ff»fc*!U G 
■M— * 1 7v?tpbtiLm&±.T®&*>b2 6®Mt U 



(4) «M 2000-209920 

6 

t s iT^y^2 6a*sf»u-c, isastt5S:±r 
®m®mtm&x-bv* rowans nfficRcu 

[0023] nMeaflKKsohTDmifi^or, 

a <r>mwm^ ±T*rtniBf*ss<rtia*2 7 b *g 

[0024] ItffiS* 7<D$#£ 1 6 (OlftlBlCf*, U3£ 
* *T?£»ff 1 6 b - ©SM«F 1 6 b <nm® 

mztx, L^sttoniUE 1 6 c fcmettKirari'-c 

1 6 d (73^«!lcOSgglii: , S« 1 9 a Offi«l^i5 

[0 02 5] JftB-tTfy 6 a^f^ft(CJ:t). 

ft&^-^ 1 7©>.TS»«t»*C>2 6ft|Ktr|ifi4'4>2: t 
iHSfl^l 6 *»fl=l 6d, S«l 9a, «M 

Si 9 c x^*i-^»«2 9^^ur, 9ie^ 

H»*M-rft*/i-C*>*. IJffi»W2 3tc», Bl 1 
30 T*i*< J:r3B«^«b64i2:^-*- 2 3 a 

A& ««!)««f£l5C-C, ±T 

[0 0 2 6] r^fc^i?, A^ W) coSIIBofJWfit 

S*2 30tt»sr#*fcawi-*ct*i-e#* B SSB^ 

««tt4 4«r«»**2 3T«CBIVfc*l«E2 3 

14 4(i|°)^4 4 a ^i£S4 4 b $rI#L. 
8l%4 4 a «rSSff«2 3 c OlSA?l2 3 d tCSl&aft 

b fc |Cfl, HO«i&t£4 4 b «:±a©-ftffi-5jfS^ 

4 4c <rSltTV^. 
[0 0 2 7] fitiaffi4feSK4 4 0^ia^4 4 btCtt, $ 
♦Hfy4 4dtH»L"0B», d<0^t?>4 4e(C 
tt. iR»i-SA* W) ^SSStXON-OFFi-^O 
N-OFF^^^f-^C^^-fe^f-a 5<rBft« 

50 jnwfiMssasA* W) f:^toN-OFF^n 
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So 

[0 0 2 8] rfticj:!?, *~i«TSA© 
*-C*5l*«, ft * tt*ff*lSF©»ffo«|ASft < * * , 

C»#fl-fc 4 5 co±T^fi/jS«tr±*g J: $ 

a-c*9. ««a«sfts&r5. M£ttxiftaKiK6«>»ai 

ME2 8I*, 3ie»S4 0«ft^^N«^»^ 

«ziUM2 9 *#LX&ttfcfctt&«3 0 a ^Sl 

WHS 1 a SrrtSSLfcX**— * 3 1 0>±ftliqRrtfcfi 
■W— *3 2tcftfKLfceMMft3 2a-CSI*^t 
S«B»-f5«B8-C*>i d ro€c»l^-^3 Ott 
filb^-xi 7<DEI»ilCj:oX. K&8«2 9£r:frLX 

[0 0 2 9] gWB#«8ffl2 8f;t, _b • TMrcMfig 
Klffi3Eb*:_fc- T^-y 2 8 b, 2 8c KftiS-^/v K 2 
SafcatttaLfc**-?**. ««MB6-dBBUtA 

* (-<) ®XSfftt % :^SH/H^2 8a, 2 8a 

[0 0 3 0] ^Sffi^«^e6^^^^»3 3, 

* p x>m%mtt 3 4 , sssme 3 5 , 

Sfti2B, A* <*) *«fffMKBofc*<cf*. s 

8 «U 013, 1 4 f*-«D< ±***r*W« 

■teJBftbT^S. h 2 8 a tt*rE^#fr»R 

[003 1] aaD, A# M) 
tfV^«SKB3 4«r*Jti-*di:*s-et-c=i^ hftM 

3&B2 8 9>9aMNm«>T«(ca. @ 1 3 -@ 1 s x 

*H**D< &&P?«KC9ltt*mb»filllB4 9 «r«lt, C 
<05ISE#tt«I^feB4 9tt±-T^-y 4 9 a, 4 9 
b^2fr-Wh4 9c4r»«tiLfc»fifefcL. Zfrt>± 

TW«^#P5w©»a»B 2 8. 2 8 1 t m» 

[0 0 3 2] A# W) 

r^xtx, sa»tt^±-r5. irc&HK8SB2 

8<0^j^S^cO±fllXfe^«K:tt s gl6 N AtKS 
1 7^^<#^swt<t5*6^9 i -so^Sr*T65 



£ tc - (o^x - 5 0 tttue Lis s t*MW-<fc * :/ y > 

[0 0 3 3] i*UcJ:!K ttE»*#2 8-CA# (-O 

-so, 5 oic«toT±*^«Ffe±rf«rfccJ:o. * 
»«KB2 8W«Wi!K*a«»lc4 9, $J$N4&, A 

tm& 0 ft*£t>%£tc-c$ & a m&tt&mkm. 3 3 
B 3 3 ^a^«g«ti, Grn*-* 3 0 (c±*^iftrr x 

Xtti LX»ttfc£8««3 7 a Srrt&LfcTSI*^-* 

3 7±fl0fcRttfc±e»Mtt3 8 CO±£ft^-X 3 8a 

Krt£Lfc«8&ttM83 8 b-rfaw-s**^ @&j$$r 

[0 0 3 4] itttlHNMMBs 3tf, Ej9X#t*n< 
• *W«B©*»7 p u- h 3 9« - «ag*|dai6S& 

iCtS^Ufcgi-^T'-y 3 9 a, 3 9b£S:tt5£# 
fc, C^8^7 , -y39a I 3 9 bRfctt, 

20 <oy?»«03CJW4 00BWtH»a*teKir, 

4 0afrBlSAffiCM«b^«IA'eftO. CtlbWl 
•a7"-y3 9a, 3 9 b, V^- U 4 

0 a . 4 0a Wt, #)£-</v h 3 9 c *&I*8lfc4ftA 

[00 3 5] WEfi*W««>*l»^i'- h 3 9 <Om$m 
*c»tM-6M^- y 3 9 a tf, h 3 9 \z 

t ux, i^39c (n^mm^mm^^ 
WiaiKS^' h 3 9 c , 3 9c c^isj»»(aitt, mfevm 

ff^f±^^S2 8(0^|^h2 8 a, 2 8 a Oftlf 

[0 0 3 61 Btffi^^4 0t'(4. $«fey4 0b, 4 
0 b £H*LXK«\ h 3 9£tt. »tt 

4 0b^Ui^ife!), ^» 3 vn-?40 
a«rSV^lWbX*^ttB'N«ei-««|j*Tab« 0 hu 
E«-#ffif«Pl3ISB3 3«:, &&%mi2 8<D*&&<A< 
h28a(aic, A^ W) ©J|KBSrm»UX±S^»3fi 

CO»^*X»#^«^iS3 30&t«»iiS 
-</uV3 9cfg-c?, A^ U) oan«rtMfbx9M? 

tls ^<0«-^<A^b2 8 afCj;!}, £IC±SiS-^|$ 
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loo??] us* y e >^*aww 3 4 <oim&m& 

a. ±£-tt3£fi3 8 £0±e«iy-^ 3 8a fc±Tfc«tt 
- V 4 2 a , 4 2b KH\ h 4 2 c 

\m vtmtittb v , ww*^* h 4 2 c , 

4 2c|S1tci4, A# W) ©**B«rl«»UT»a+*«l 
j&Tfe 9 s &fr»#i$3&fff 3 3 <r>&&fr<;v y 3 9 c 
i: , r co^2l-i/P h 4 2 c £: cm&vmfi 

[0 0 3 8] tMQRWHeSd 5^^(j;, Jl$ 
fi^-*4 lCrtttlfc&ttW*4 1 a <3DJi««^*l* 

3 s y v>?wmm 3 4 <&±«rar*iaPB4rRtf 
•am a 4 a*a*HM £ o , mfcvmmttmz 
[oo39i ffiia%»a3£B3 s ammsfcisnEQ 

SfCfftX Lfcfft * U 4 3 a , 4 3b id*. 

/u h 4 3 c £8H*i8Lrt:if!f£X;&> t? , £;frp5{B0<7>3£&i* 
^h43c r 4 3c Wfcltt, A& W) omiV£&ft 

LX«H-s«ire*> tr>^«SiS£3 4 w 
3cict>3iaMfi/t\ w*-e«»u-c»ai-5*jft-e* 

3S$Wr£Bi 2XfJtfLfc^tf£0**liH£U Ctv& 
«yey«B84, JWftS*a*ft3 5 0FV#a 

[0 0 4 0] ™iE3&gj£r3£ia l 2tt±eRXB3 8*>± 
HHr-A3 8a^e»T«^W*«, IllttittfcS 
ttfcEIKte4 6cD®ii?5fCfi, fllffJM 6 a fr&tfLfc 
rO3|S«J0rS«l 2tt, 1T0WO2 6 

ass 3 8o»a»*oa«Ria«s*TRtfrv^. 

£<&«J0r3Ue art, ^yhT>^a«B3 4»Tfla 

j£xa>s. ^^«jBfji4 6a(cj;*?x ttminta&Rs 

[0041] OTaA£T&$irrg»4 7 12, i8jg&«5 

Rtt* rOA*TsrarW*R4 7»u 

EX. JiT^^2fi^^UJ^«r^B8Uft;*rtft : 4 8 



(© #53 2000-209920 

70 

4 8 c *EKfi*fc±TWttlHiH*RttXaX LXV> 

[0 0 4 2] MKA#TM0]R»K4 7tt, fr#a§S* 
2 8 h 2 8 a nx^«4lT±ft ~*a<t> 

£^fF4Sa r 4 8 uffilCAO, T«<0§J»f?34 8 btC 

fW4 8a, 48a |8!fc, r^A^ <7?ftSofc# 
A D . r o«^o5fc#jfr£te»£±0O<O5#l#3 4 
8bfc*oT«Wi-*. A# W) <D#»<D££lcJ: 

[oo4 3] ^is=i>-<r$iffi5 m, ■iam» 
a^rtttX«l«BfcRtf\ c^a^^ressi 

52cWfflWtt8l, :^S2c, 5 2 
20 cm^n, »S^>5 2 d«:lRRU C^&i^/Vh 

5 2dctt, ^*fRi^]9fSiaiB^attx»a^u- h 

^A^ W) r<o|»i!l-<yvV5 2 dco^ 

K 5 2 e X^S&^S^^^-U. r 

&T«cR*fcWftRl 6rt^T#asux««-r5« 

*x*>*. Xs frnfetmrtetn, ^im^ojicss 
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